Staphylococcus aureus ClpC is involved in protection of carbon-metabolizing enzymes from carbonylation during stationary growth phase.
The ability of Staphylococcus aureus to adapt to various conditions of stress is the result of a complex regulatory response. Among them, ClpC, belonging to the Hsp100/Clp ATPase family, seems to play an important role. For instance, we previously demonstrated that a functional clpC deletion resulted in enhanced survival in the late stationary phase (death phase period) compared to the parental S. aureus strain. However, the mechanisms for the enhanced survival of a S. aureus clpC mutant during the death phase period are still elusive. In Escherichia coli, among the factors that might lead to bacterial cell death during stationary phase, the amount of protein aggregates and/or oxidized proteins appears to be of major importance. Thus, in the present study, we have evaluated protein aggregates and carbonylated protein (as a marker of protein oxidation) contents both in the wild type and in an S. aureus clpC mutant during the exponential growth phase and the death phase. Whereas at all time points the tested clpC mutant exhibits the same amount of protein aggregates as the WT strain, the total amount of carbonylated proteins appears to be lower in the clpC mutant. Moreover, we observed that at the entrance of the death phase carbon-metabolizing enzymes [such as the TCA cycle enzymes Mqo2 (malate: quinone oxidoreductase) and FumC/CitG (fumarate hydratase)] albeit not the bulk proteins are carbonylated to a larger extent in the clpC mutant. Reduced activity of the TCA cycle due to specific carbonylation of these proteins will result in a decrease of endogenous oxidative stress which in turn might confer enhanced survival of the clpC mutant during the death phase period thus contributing to bacterial longevity and chronic infection.